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negative conjunctival reaction 67 days previous to death. 
One gave positive reactions to both tests 73 days before 
death. 

From the above we conclude that in known tubercu¬ 
losis the kind of reaction has no bearing on the progno¬ 
sis of the case. Positive reactions have occurred with 
us as early as one day before death; both reactions have 
been present in variable percentage as long as three 
months previous to death. The negative reactions have 
practically equaled the positive reactions in occurrence 
two or three months previous to death. 

UNTOWARD EFFECTS OF THE CONJUNCTIVAL REACTION 

The evidence of accumulating cases has unquestion¬ 
ably proven that the conjunctival instillation of tuber¬ 
culin is not entirely free from danger. On the contrary, 
from the following report one must conclude that there 
is a liability of producing severe inflammatory processes 
in normal eyes, of aggravating non-tuberculous affec¬ 
tions of the eye, and of producing an extension, and in 
some cases a rapidly destructive process, in tuberculous 
affections of the eye, from its use. McKay 61 reports 
a severe conjunctivitis lasting over ten weeks in an eye 
that was normal previous to the instillation of a 1 per 
cent, solution. Eppenstein 62 reports three cases of con¬ 
junctival phlyctenular keratitis which were greatly ex¬ 
aggerated, and says that chronic hyperemia, blepharitis 
or conjunctivitis of any kind contraindicates its use. 

Ferrien 63 reports a conjunctivitis lasting two months, 
which terminated by having the aspects of tuberculosis 
of the conjunctiva. Babier and Renon 84 have observed 
conjunctivitis persist for one or two months. Steven¬ 
son reported three cases of follicular conjunctivitis 
which existed from 20 to 40 days. Kalt 65 reports seri¬ 
ous results in iritis, sclcrokeratitis and iridochorioiditis. 
Trousseau 66 reports a marked extension of a tubercle 
of the conjunctiva immediately following the instilla¬ 
tion of a 0.5 per cent, of tuberculin. In another case 
a tuberculous iritis was greatly aggravated, although 
the reaction was negative. Babier 64 reports keratitis 
and ulceration of the cornea from a conjunctival reac¬ 
tion. A large majority of other authors, not'oculists, 
have observed more or less unfavorable results varying 
in degree and severity from this test. 

Besides these local untoward reactions Wolff 23 ob¬ 
served a very marked febrile reaction in the conjunc¬ 
tival test. Wolff-Eisner 57 and many others obtained 
general reactions. Proff noted that the tuberculo- 
opsonic index w r as modified by these reactions, and that 
in some cases the negative phase was marked and un¬ 
usually prolonged. 

We wish to take this opportunity of expressing to 
senior house physicians, Dr. R. Bunch and Dr. F. Essel- 
bmegge our appreciation for services rendered us in the 
preparation of this article. 

conclusions 

The diagnostic value of these reactions in adults is 
restricted to many limitations: 

1. The specificity of these reactions have as yet not 
been demonstrated. 

2. The activity or extent of the lesion bears no def¬ 
inite relation to the degree or kind of reaction. 

3. The conjunctival reaction is not free from danger. 

61. Boston Med. and Surg. Jour., March 12, 1908. 
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THE CONDITION OF THE PERIPHERAL 
BLOOD VESSELS IN SHOCK* 

M. G. SEELIG, M.D. and E. P. LYON, Ph.D. 

ST. LOUIS 

From a purely historical point of view the literature ] 
devoted to shock may be divided into three periods: 1, 

From 1795, when the word shock was first used as we 
now use it, down to the beginning of the era of expert- i 
mentation in 1870; 2, the period from 1870 to 1885, 
devoted to careful experimental investigations; and, 3, 
from the reopening of the question by Crile in 1889 
down to the present time. From 1885 to 1889 practi¬ 
cally no papers other than purely casuistic ones ap¬ 
peared on the subject. ( 

THEORIES IN REGARD TO SHOCK 

The excellent summary published by Mansell Moul- 
lin 1 in 1882, and the encyclopedic volume contributed to 
the subject by Groeningen 2 in 1885 render it unneces¬ 
sary to restate the historical development of the theme. 

It is of more than passing interest, however, to note that ( 
those views regarding shock which are most commonly ] 
accepted to-day differ but little from opinions published ^ 
nearly half a century ago. It does not seem to be known 
generally that as early as 1864 W. W. Keen, S. Weir 
Mitchell and G. R. Morehouse 3 enunciated practically 
the same theory as that put forward by Crile nearly 
forty years later. I have been able to find only one ref¬ 
erence to this work by Keen, Mitchell and Morehouse, 
and that reference was in a German monograph. The 
experimental work of Fischer 4 in 1870 confirmed, the 
theory proposed by Keen, Mitchell and Morehouse, and ; 
set on a fairly firm basis the idea that shock was due to j 
vasomotor exhaustion. Leyden, 5 however, took issue : 
witirFischer and announced his belief to be that shock • 
was due to a reflex inhibition of the activity of the cen¬ 
ters of the cord. Meltzer, 6 in the most recent paper con¬ 
tributed to the shock question, practically coincides with 
the theory of Leyden. The theory recently expounded 
by Boise, 7 that cardiac exhaustion is the main underly¬ 
ing factor in shock, is a reiteration of the conclusion of 
Blum s published in the seventies. 

It is in no disparaging sense that wo emphasize the 
fashion in which old views have been rehabilitated. 
Indeed, we feel that every contribution that we have 
mentioned has been of of importance. Chile’s 9 work, for 
example, furnishes the most comprehensive data ever 
contributed to the shock problem and has been instru¬ 
mental in starting anew investigations as to the cause 
of one of the most dreaded surgical complications. Our 
purpose is rather to express agreement with Meltzer, 
when he says that despite all theorizing and experimen¬ 
tation, "the bringing forward of new experimental 
facts capable of shedding some more light on our puz¬ 
zling problem is not yet a superfluous luxury.” 

Meltzer, in his paper, points out the fact that Crile 
fails to draw a distinction between surgical shock, with 


* An Experimental Study from the Physiological Laboratory of 
St. Louis University Medical School. 
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rapid onset of symptoms, and traumatic shock, with 
slow onset of symptoms. This criticism makes it in¬ 
cumbent on anyone who deals with this problem to 
define his terms at the very outset. The term “shock” 
has assumed a medical significance so peculiarly its own 
that the primitive idea, expressed by the word has almost 
been lost sight of. Originally “shock” signified a con-' 
cussion or a blow, but toward the middle of the eight¬ 
eenth century English medical writers began to use the 
word in. explanation of the subtle and unexplained ef¬ 
fects resulting from a severe blow or concussion. This 
latter use became so common that the word finally stood, 
not for the force itself, but for its resultant destructive 
tendencies.' 10 The essence of this idea is so inherently 
bound up in the word that the Erench and German 
schools have been forced to adopt the word bodily, after 
numerous and futile attempts at translation by such 
terms as impressionabilite extraordinaire, lethargic des 
blesses, epuisement par la doleur, resolution general des 
forces, syncope, Wundstupor, traumatiscke Torpor, 
Schuss-Erschiitterung, Wundschrech. Neuro paralyse, etc. 
jj This difficulty in translation emphasizes a fundamen- 
/tally important fact, namely, that the word represents 
an intricate symptom-complex and does not stand for 
1 a specific clinical actuality. The elder Gross 11 furnished 
the most graphic and satisfying description of this 
symptom-complex when he said that it was the manifes¬ 
tation of a rude unhinging of the machinery of life. It 
is confusing to adopt Meltzers views regarding trau¬ 
matic and surgical shock, for, after all, we assume that 
every type of shock results from trauma. Scientific ac¬ 
curacy will not admit the use of Howell’s 12 classification 
of “cardiac” and “vascular” shock, for other vital func¬ 
tions besides the cardiac and vascular ones have been 
shown to be involved. So we shall use the word in the 
sense of an unhinging of vital machinery, bearing in 
mind that the onset of symptoms may be sudden or 
rapid, or at times insidious, and that, either erethism or 
torpor may be characteristic symptoms. 

As the problem stands to-day there are several contra¬ 
dictory theories. Crile and his followers maintain that 
vasomotor exhaustion is the primary cause of shock, 
Boise states that cardiac exhaustion is the prime cause, 
whereas Howell believes that both these factors (cardiac 
and vascular) must be reckoned with. Meltzer, after a 
critical survey of the literature, concludes that shock is 
consequent on the development of the inhibitory side of 
all the functions of the body. T win n am an 13 argues for 
a disturbance of • the thermogenic function, Jaboulay 14 
for the formation of an irreducible oxyhemoglobin, 
Yale 15 for an increased specific gravity of the blood, 
Henderson 10 for the reduction of the carbon dioxid con¬ 
tent of the blood and tissues (acapnia), Bainbridge and 
Parkinson 17 for a loss of chromaffin tissue following 

10. It ia interesting to note the beginning of a tendency to 
modify the character of the word again, so that in addition to 
signifying the destructive results of external force, it will also 
express the idea of constructive results. For example, Wetherill 
has published an. article entitled “The Conservative Agency of 
Shock,” The Jouhnal A. M. A., March 12, 1908, xxx, 578. Fur- 
thermore, we find in recent biologic contributions, statements such 
as: “Mutation in species may be considered to result from a 
shock to the organism, the shock being stronger than normal 
hereditary impulses.” In other words, shock enables the organism 
to construct something new, and possibly useful. 

11. Gross, S. D. : System of Surg., Philadelphia, 1872, i, 426 . 

12. Howell, W. H. : Vaughan Festschrift, Ann Arbor, 1903, p. 
El ; Am. Med,, 1904, p. 482. 

13. Kinnaman, R. C.: Internal. .Tour, Surg., 1904, p. 378. 

14. Jaboulay, L. : Lyon med., 1904, p. 378. 

15. Vale. F. P. : Med. Rec., Aug. 27, 1004. 

16. Henderson, Y. : Am. .Tour. Physiol., 1908, p. 126. 

17. Lancet, 1907, p. 1269. 


trauma, and Schur and Weisel 18 for a loss of this same 
tissue following the administration of volatile anes¬ 
thetics. 

1 Our object is neither to criticise these various theories 
I nor to add a new theory to the already formidably long 
/list. Cardiac excitation and inhibition, vascular dila- 
y’tation and contraction, the modus operandi of the sym- 
! pathetic nervous system, the complex phenomena of ex- 
l haustion and inhibition, would all have to be taken into 
account by a theory, despite the fact that not one of the 
. factors that we have mentioned is understood fully. 

This much is certain, however: that low blood pres¬ 
sure is a constant accompaniment of a pronounced de¬ 
gree of shock—so constant, indeed, that investigators 
practically always express the state of shock in terms of 
manometric pressure. We have based our experiments 
on the fact that the blood pressure is always low in 
shock, and we have set as our problem the determination 
whether the peripheral vessels are contracted or dilated 
during the time that the pressure is low in the larger, 
,more centrally situated vessels, such as the carotids. 

K Mitchell, Morehouse and Keen, Groeningen and oth- 1 
ers assert that the peripheral vessels are not contracted, 
because, in the first place, no one has ever shown that 
they are, and, in the second place, because it is not prob- 
jable that the peripheral vessels can be contracted tightly 
for any great length of time. 

Crile argues that, consequent on vasomotor exhaus¬ 
tion, the peripheral vascular system is paralytic and, 
therefore, relaxed. Porter, 19 on the other hand, denies 
Crile’s contentions in toto, and seems to show that the 
vasomotor center is not exhausted. Neither Crile nor 
Porter, however, directed their attention to the vessels 
themselves. 

Malcolm 20 of London, dealing with the problem from 
a purely clinical point of view, makes two assertions: 
1, that the peripheral vascular system is contracted in 
shock; and, 2, that a state of low blood pressure is 
thoroughly consistent with contracted peripheral arter¬ 
ioles. Malcolm makes an uncommonly strong clinical 
argument against the views of Crile in a fashion that 
refreshingly demonstrates the invaluable aid of clinical 
..jmedicine to laboratory experimentation. If the theory 
of vasomotor exhaustion is correct, says Malcolm, then 
the network of smaller peripheral arterioles, being cut 
off from central control, must be relaxed. This relaxa¬ 
tion should result in an overfilling of the vessels, but, 
as a matter of fact, all clinical evidence speaks against 
eh an overfilling: the body surface is cold and pale, 
the mucous membranes are anemic, incisions made dur¬ 
ing the state of shock are almost bloodless, the radial 
\ pulse is often small to the degree of being impalpable, 
\ and the application of surface warmth tends to lessen 
' the symptoms of shock, despite the fact that warmth 
\usually relaxes vessels. 

- There are three possible ways of determining whether 
the peripheral vessels are dilated or contracted: 1, the 
vessels may be inspected visually; 2, the outflow of 
blood from an organ or extremity may be measured; 3, 
coincident variations in venous and arterial pressure 
may be measured. In our work, which has been done on 
dogs, we have used only the first two or three methods. 
We studied visually the vessels of the retina and meas¬ 
ured the outflow from the femoral vein. We selected 




18. Wien. klin. Wchnschr., Feb. 20, 1908. 

19. Porter, W. T. : Am. Jour. Physiol., 1907-08. pp. 399, 444. 500. 

20. Malcolm, .T. D. : Lancet, 1905, i, ii, 573, 618, 737, 922; 
Med. Chir. Tr., 1908. 
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the eye as the site of visual inspection of the caliber of 
the vessels, because this is the only situation where the 
vessels can be studied without the necessity of exposing 
them by dissection. It is unnecessary to say that the 
caliber of a vessel that has been traumatized by dissec¬ 
tion affords no reliable index of the caliber of that same 
vessel in an undisturbed state. We selected the femoral 
vein from which to measure the outflow because the cir¬ 
culation in the extremity is, in the strictest sense of the 
word, peripheral, and because the femoral vein is more 
accessible than is the axillary. 

METHOD OF EXPERIMENTATION 

Our procedure was as follows: Under Grehant anes¬ 
thesia the carotid artery was connected to a recording 
manometer and the blood tracing started. Both femora! 
veins were dissected free, ligated where they leave the 
thigh to enter the abdomen, clamped just below this, 
and divided between ligature and clamp. Paraffined 
eanulas were tied into the distal ends of the veins. Both 
sciatic nerves were dissected free at the posterior aspect, 
of' both thighs, and a bridle ligature was placed under 
each nerve so that it could be drawn out and divided 
with ease and rapidity. Only a minimal amount of fall 
of blood pressure resulted from this preliminary, as a 
rule. 



Base *->n£ 






Fig. 1.—Tracing indicating outflow of blood in experiment on 
Dog 3. Moderate blood pressure. No evidence of shock. Division 
of sciatic (at X) followed by more rapid outflow Of blood from 
femoral vein. Time markings, 1 second. 


The vast majority of vasomotor impulses that reach 
the blood vessels of the hind leg of a dog travel through, 
the sciatic nerve; therefore, as is well known, severance 
of this nerve results in vasodilation in the extremity, 
and consequently in a more rapid flow of blood from the 
femoral vein. This point is illustrated by the tracing 
shown in Figure 1. Before the sciatic was .cut it took 
seven seconds for 5 c.e. of blood to flow out, whereas 
after the sciatic was divided the same quantity of blood 
flowed out in five seconds. The crux of these experi¬ 
ments lay in the rate of outflow after the animal was 
reduced to a state of shock, for if in profound shock 
the vessels are beyond the control of the vasomotor cen¬ 
ters, then severance of the sciatic nerve ought not to 
make any appreciable difference in the rate of flow. All 
our experiments showed that the proportional rate of 
flow from the vein was more rapid after division of the 
sciatic in a shocked animal than it has been from the 
opposite veins before the animal had entered the state 
of shock. Figure 2 is a continuation of the tracing 
shown in Figure 1, taken from Dog 3 of our series. 
This portion of the tracing represents a period when the 
animal was in a profound degree of shock. It will be 
noted that before the sciatic was divided it took nine¬ 
teen seconds for 5 c.c. of blood to flow, whereas after 
section of the nerve it required only eleven seconds. This 
shows that the intact sciatic must have been transmit¬ 
ting impulses that were maintaining vascular tone. 
More than this, the proportionately more rapid flow 21 
can not be due to an actually greater dilatation of the 
vessels in one instance than in the other, because in 
both instances we have a maximal dilatation consequent 

_ 

Fig. 2.—Tracing indicating outflow of blood in experiment on 
Dog 3. Very low blood pressure. Animal in profound shock 
approaching cxitus lethalia. Division of sciatic (X) followed by a 
proportionately more rapid outflow from femoral vein than in Fig. 
1. Time markings, 1 second. 


The clamp was now removed from the left femoral 
and the blood allowed to flow through the canula into a 
tall glass graduate of moderately small caliber. After 
about 25 or 30 c.c. had flowed out and the current of 
blood was running smoothly and evenly, readings were 
began in order to note the rapidity of the flow. The 
method of making these readings was as follows: At the 
moment the reading was begun an electric button con¬ 
nected with the second-time marker was pushed. After 
5 c.c. of blood had flowed the button was pushed again, 
and this was repeated at the completion of the flow of 
each fifth cubic centimeter of blood until the time rec¬ 
ord on the drum showed four or five periods, each one 
representing the time flow for 5 c.c. of blood. Then 
the left sciatic nerve was severed and, after waiting a 
short while for the flow to steady, the time flow for 5 
c.c. was recorded several times. The animal was then 
reduced by a state of shock, by manipulation and chill¬ 
ing of the abdominal viscera, and after the blood pres¬ 
sure showed a permanent fall, the blood flow was meas¬ 
ured from the right femoral vein, just as it had been 
from the left one, before and after section of the right 
sciatic nerve. 


on severance of the nerve. It must be due to the fact 
that during shock the vessels (arterioles and capillaries) 
are more contracted than they are before the animal 
shows the effects of trauma. It must be borne in mind 
clearly that these experiments do not show anything 
more than that the division of the sciatic nerve of a 
shocked animal causes dilatation of the vessels of the 
leg, just as it does in a normal animal. This dilatation, 
however, is proportionately greater than that which 
occurs in the normal animal, and this proportional dif¬ 
ference must be referred to the fact that in the shocked 
animal, before division of the sciatic, the vessels are in 
a state of greater contraction than they are in the 
normal animal. 

Two reasonable objections may be made to our results, 
on the ground, first, that the time measurements were 
not accurate in the strictest scientific sense, and, second, 
that the anterior crural, nerve was not severed so as to 
cut off all possible vasomotor impulses to the leg. As 

21. In the normal animal, the rate of flow before and after 
division of the sciatic was 7 to 5, whereas In the shocked animat 
the rate was 19 to 11. These two sets of figures demonstrate a 
proportionately more rapid outflow in the shocked animal. 
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regards time measurements, they were not taken auto¬ 
matically and were, therefore, not true to a fraction of 
a second. Repeated experiments, however, demonstrated 
that this soui’ce of error was minimal, and, furthermore, 
our object was not to measure the exact time rate. We 
did not sever the anterior crural, because we found this 
procedure to he unnecessary. Our object was not to cut 
off all impulses, but to block out most of them. 

The task now remains to confirm by visual inspection 
tlie statement that the peripheral vessels are contracted. 
Tor reasons already stated, we selected the retina as our 
field for this part of our work, and we are indebted to 
Dr. John Green, Jr., for our ophthalmic reports. Un¬ 
fortunately, we failed in efforts to devise a-scheme for 
measuring, with absolute accuracy, the diameters of the 
retinal vessels. In order that Dr. Green might not be 
, prejudiced by the facts already secured by us, he was 
\ not told about them, being merely requested to examine 
! the fundi of the dogs' eyes, before and after shock was 
1 induced, and to note carefully the size of the vessels. 
He took the size of the optic disc as his standard and 
compared the size of the vessels with it. In every in¬ 
stance he reported that the vessels showed a marked de¬ 
gree of contraction after the animal was in shock. The 
vessels contracted down to from one-third to one-half of 
their size before shock. 

\ Two observations were particularly interesting: In 
one case the dog died, immediately after an examination 
of the fundus which had disclosed marked contraction 
of the vessels, thereby demonstrating that vasoconstric¬ 
tion persisted up to the very point of exitiis lethalis. 
Unfortunately, we neglected to examine any of the 
fundi after death in order to see if vascular relaxation 
occurred. The second observation of especial interest 
was a case in which the retinal vessels were contracted so 
tightly as to make them resemble mere strands. In this 
connection it is interesting to note that ophthalmic lit¬ 
erature contains at least two reports 22 of sudden blind¬ 
ness occurring during shock, lasting from two to five 
hours, and then passing off without leaving any demon¬ 
strable eye changes or disturbances of vision. Roberts, 
who makes these reports, docs not give the fundus find- 
i ings during the state of shock, nor does he attempt to 
j explain the cause of the blindness; but it seems fairly 
I reasonable to assume that the occurrence of a sudden 
acute anemia of the retina, resulting from pronounced 
contraction of the retinal vessels, might cause transient 
blindness. 

CONCLUSION 

In conclusion it is important again to emphasize the 
fact that the experimental work detailed in this paper 
is in no sense of the word to be taken as an explanation 
of the causative factor or factors of shock. Just as 
Porter claims to show explicitly that in shock the vaso¬ 
motor center is not exhausted and, therefore, implicitly 
that- the peripheral vessels are not paralyzed, so we try 
to show explicitly that the peripheral vessels arc con¬ 
tracted, anct implicitly that not all the vasomotor centers 
can be exhausted. The complexity of the vasomotor ap¬ 
paratus with its multiplicity of centers, and the seem¬ 
ingly independent action of many of these centers, ren¬ 
der it impossible to frame a satisfactory theory based on 
our results. This much may he said with assurance: 
If the work herein detailed stands the test of continua¬ 
tion, then the doctrine that shock is due to vasomotor 
exhaustion must be revised. 

22. Roberts, IV. O. : Am. Pract. and News, 1907, p. 24. 
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A TYPHOID BACILLUS CARRIER 

HISTORY AND AUTOPSY 
F. S. HAMMOND, M.D. 

Assistant Physician and Pathologist, New Jersey State Hospital 
at Trenton ; Pathologist to the Mercer Hospital 
TRENTON, N. J. 

Since the comparatively recent discovery of what may 
be termed latent typhoid infection and its bearing on 
the spread of the disease, as well as its pathologic and 
bacteriologic significance, additional examples of this 
condition have been reported repeatedly. 

As yet, however, the number of postmortem examina¬ 
tions of bacillus carriers has not been large, and the 
present instance is cited, not only as an example of the 
possibilities of transmission of infection under certain 
circumstances, but as an additional confirmation of the 
generally accepted belief in the origin of the bacilli in 
such cases. 

HISTORY OF A BACILLUS CARRIER 

The individual in question was a colored man admitted as a 
patient to the New Jersey State Hospital at Trenton in 1902. 
He was at that time sixty-seven years old, and presented then, 
or subsequently, nothing beyond the gradual mental and physi¬ 
cal failure incident to his age, and was able to perform such 
light work as was assigned him. 

During July and August, 1907, the institution was visited by 
an epidemic of typhoid fever, due to the contamination of a 
spring from a leaking city sewer, over one hundred cases re¬ 
sulting, with the usual mortality. 

The patient (C.C.) then seventy-two years of age, became ill 
early in August, and responded positively to the agglutination 
test on the 13th. The course of the disease was exceptionally 
mild; the temperature was at all times low, rarely above 100 
F.; and there were few, if any, subjective or objective symp¬ 
toms, so that, in spite of his age and comparative weakness, 
the patient was able to be about in a little over three weeks 
from the time of onset. Indeed, so mild was the disease that 
the diagnosis was made entirely on the Widal reaction, this 
test being made at this time on all patients showing any signs 
of ill health whatever. In the absence of an epidemic it is 
probable that the few symptoms observed would have given no 
indications of the condition. 

He made an uneventful recovery, and very quickly regained 
his usual health.. 

During the fall and winter (1907), following the epidemic, 
bacteriologic examinations of the urine of all convalescent pa¬ 
tients (including C.C.) were made at the hospital laboratory, 
three examinations each of fifty-two convalescents being per¬ 
formed. Digalski-Conradi agar medium was used for this pur¬ 
pose, and in no instance were suspicious organisms isolated. 

All patients were at this time kept segregated after having 
had typhoid and hexamethylamin (urotropin) systematically 
administered over a period of months. Subsequent to the 
urine examinations, in the spring of 1908, the Research Labor¬ 
atory of the New York Health Department, under the direc¬ 
tion of Dr. W. H. Park, undertook the examination of the 
feces of the same individuals, samples being sent to New York 
for this purpose. Three or more examinations of specimens 
from each patient were made, and, as already reported by Dr. 
Park, 1 two bacillus carriers were discovered, one being the 
patient C. C. Four consecutive fecal examinations of this pa¬ 
tient during March and April each showed typhoid bacilli in 
large numbers. He was at once isolated and rigid disinfec¬ 
tion of all discharges carried out. No further eases occurred. 
It is here of interest to note what would have been the in¬ 
evitable consequences, had not these individuals been recog¬ 
nized. 


1. Park, William : Typhoid Bacilli Carriers, The Journal A. M 
A., Sept. 19, 1908, li, 981. 
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